A revolutionary approach facilitating co-expression of authentic human epidermal growth factor and basic fibroblast growth factor in both cytoplasm and culture medium of Escherichia coli.
During secretory or excretory production of heterologous proteins in Escherichia coli, peptidase processing cleaves the signal peptide off from a premature protein, which is then secreted as a mature product. Many proteins have been successfully expressed as secreted/excreted products in E. coli. However, basic fibroblast growth factor (bFGF), despite its suitability for secretory/excretory production in E. coli, has never been successfully expressed using such an approach. In this communication, we report the application of a revolutionary E. coli system to the efficient expression of not only bFGF, but also human epidermal growth factor (EGF) concurrently, as authentic products in the culture supernatant (SN). More interestingly, both polypeptides were also shown to be present at high levels as authentic products in the cell lysate (CL). The manifestation of this unusual phenomenon required a collaborative action between construct pWKW2, an efficient excretion vector engineered by our group to facilitate extracellular production of EGF, and the Sce VMA intein, which enables self-cleavage of protein sequences fused to it. Both bFGF and EGF derived from SN and CL were characterized to be bioactive. Moreover, despite employing only shake-flask cultivation, the total yields of bFGF and EGF recovered from both SN and CL were impressive, amounting to 103 and 74 mg l(-1) of culture, respectively. The novel expression approach introduced herein may prove to be practically useful for the production of a wide range of proteins in the future.